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(54) SILICON CARBIDE SEMICONDUCTOR ELEMENT AND ITS MANUFACTURE AND USE 

(57)Abstract: 

PURPOSE: To provide a high-breakdown-strength, 
planar p-n junction by providing a cross section contour 
of a p-type or n-type region in a p-n junction wherein a 
distance from an end point of a parallel part to a point 
which intersects a surface is larger than a vertical 
distance from the end point to the surface. 
CONSTITUTION: In a planar p-n junction, an n-type SiC 
epitaxial film 22 is formed on an n-type SiC board 21 
and heat treatment is carried out in vacuum atmosphere 
after deposition of Ni 27 and Al 26 to n-type and p-type 
as an electrode through each process. In a cross 
sectional contour of a p-type or n-type region in the p- 
n junction, a distance from an end point of a parallel part 
to a point intersecting a surface is larger than a vertical 
distance from an end point to a surface. According to 
this cross sectional contour, field concentration at a 
junction end part is relaxed and a high-breakdown- 
strength, planar p-n junction of silicon carbide structure 
can be realized. 
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*2 l©±KMSnTl>4. i©6< K-7'$nfcg 
(±->3 -y K©iS^iM7*b-^^7>*E 
fro 1 0 15 ~5 x 1 0 ,6 *-r y 7/cm 3 fe*^ 

*'J >*«^l±ffi© K-/<> hatfly8-e£Tt>#4 
F-'Ohtft*. nlS i Cit^yt;H2 2H 
<M«£> * ^C±ffi©BEai©x t° ? * v + ^fiStfffK J: 0 
ffMT-#*o 5x l 0 lo «fc"3^/j:^* + yT»S43« 

S*{i{fc^#©p B 1(;fe^.gJS 6 H - aj^{ta*(cg^ 

i^fi^-An h n & fr h X'$> %> „ 

[0 0 2 0] vs -y K 1 0t±£/cffl£2 

1 ©«MK*— AtRSc^^W-r^N i 5 >y 

;U, v?;b&£W±f6©-&:£©J;oftte©iI 
«©«tttt*4*M!effl-e#, *-A®gM#4 0 0 0 -5 
0 0 0 A<D--v'r)VX'&Zztfr'm£ Li\ 
■v?li2 7ttfftfcE5S (fljitfi 0 0 Ot) T--;u 

x/ty * y >r. mm&zwmomno&mc 

<fc<9«fflT-#3 0 SH^tctoT. SiaT--;nc«fct9 
N i*-;7?«g2 7fr$fS L<(iAu-> 3 -y h*- 



(6) 1$H¥ 8 - 2 8 8 5 0 0 
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wis i ©micjgfig^n^.. 

[0 0 2 1 ] &3U±B&&#fcA u v 3 -y h 8 
1 frnms i Cxf? + -y t ;H2 2©±!cjfM^tlT 

#0«*tf6 0 Ot-ei 5#T--'J >ri-^<Ii(CJ;i9 

e^s<t«j^iEftsn4. a^ttigf±8 o o°c&.± 

iafltt 2 0 0 0 AJ*IT©JS $ T*& £ c <b £ L 

10 ?WM'*9->it£tlZo ±>Lli&&:m.{tifo£3Sl-Ta-k 
XtinfflS i Cxe**'>*7H|J|2 2©-aj»ti«t 

or--;u$n«t9o ^X(±a^ia^©ssjifr^/-c 

[ 0 0 2 2] 0 8(c|B«$n/cJ:-7(cM^$n/cv3>y 

-<T^# S nfc y-f ^ - Kftft «: 4^ -5 . *^H^ K «fc *) 
20 ffM$n/cr^^-K(±3. 2x 1 0 3 a/cm 2 «fci3^<£ 

^K^«*i^ifiSi«:WUT^«. -en^»(±i ovot© 
faty\s->?y? >«ipn r ojWffi!=»Lr 1 x i_ o_ 

-°AJ«iT-e*-6i!««SS«:^LT^4. 1 x 1 O 18 ^^ 1 ; 
T/cm 3 ©nSS i Cif^yt;H2 2©*-^ 'J T 
K-'<> h U-i;UtCj=tLT^- 9 5 0 V©7*b-^^'7 

[ 0 0 2 3] ifc. 0 8l^-rj:-5C, Auvs-y h + 
-*S8 1 ©SafcKffittHJfefll 1 t^LJ-e***'- K 
30 'J >rfr*2M©«iS^WLT^4 0 P I6HMt@l© 
■J >y"T-£.l>#- K'J ^/ci^ttissn*^*^ 
A«2 5t±. M 1 Atm©JP$tcffM^n, 3DtMi: 
J: 0 v a y h * K M-> a 
•y F+-^t-h'®J|ia©Jii5©v^7D7'7X70 
Bf&$:WfZ. p a#- K 'J > ^t±-> s -v h +-S^fr 

K 'J > ^{±*-- KU'/y-tnlSiCx^ + v/t 
;HR 2 2 fcWlHfcJ&SSftfcp ng-a-frv a «j V 

ft U^;KC K-7"$nt^4, K D >^'{± 1 0 l7 ~ 
1 0 18 *-e 'JT/cm 3 © K— f > 7jiffT*T ;U 5 - 7 A 

**U(±*->«tJ:r) K-7*$n. JfiL<(±0. 2 - 
1 wm©ai$taA$n*. Au-> 3 -y h+-«@8 1 

©^©Hajcss-r * vaAtci vBfcznz «fc o k y 

> ^ - > l± - «f tS*. fi<t^* *J J: t// 4 tzli£ 
50 m@8 1 ^cicl?ij$ n§ J: i CaAvx 
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[0 0 2 4 ] ^m&miosmif- k ') >7amit* 
>r© P + fflrtn-e-oaiBicjBfiELfcs i o 2 -r*>a 

A v X ? R L T -f 4" V&A1" £ C fc E J: o Tf# t> ft 

s„ s i o 2 -f *>&A^x?KnniiE0!i i tramty 
->7if >#x4> 1 5 oti^T3 o»rajnj»-r*fBStea! 

k ij > mmnmsmizijt&Pi&tfto 3 3 io 

• (m K*f*4fi3 HW 3 . 5 AS) £ ft 9 , HifflWE 
©tt 0. 9 2©K^»E**»&n*. 

[0 0 2 5] ^t>aAW2oJ^ifeSi-> 3 . y h 

tll-0.2 iimO|BHlr*«. *+UT«et±«ffiT? 
M'U 7 x m icaAi^T-^H av-c > ^ x l ft o 

o „ mmj±~o * o &\» sMxt^t 

* -> + ;Wf ©* + 'J t aSK i> «t 3 #U&!W»=: Hfc «t -5- 20 

x t" 9 * -> * ;ugffljaffiic«b t c < n- v 9 
Mz^W^ 1. 2jum OS i 0 2 £12 3 

Jl^if KJ: 0 N i £ 2 0 0 nm(5g)SLK^ 10 0 0 

->-wUf±(;:-> 3 7 h*-Wi*Jji»Kp-nS^«rA 

mi-zizoizmf&ts. va^t-tiwiAu, p 

*-«ffiHBgl 0-2 0 Ojum-e**. 30 
[0 0 2 6] U±.O£0\zLXimtStitz* : %.W\z±Z > 

t±P - nS^l: «k * ■> a -y h *-«®^g|5fiD*'- K U > 

[0 0 2 7] (H*fe0j3) H9tt*»W=J:*-/U— 
-Sp-ni^IfL #«3g*M h 7 > v X ? off 
WMX-$>Z>„ * + 'J T«JK#2 x 1 0 'Vein 3 JJLtT-& 
£|i*SJInS6H-S i C£8#2 1 ±fcjgfifil,fc»* 
1 0-3 Ojum, +-vUT5ia*M xl0 ,5 ~5x 1 0 16 40 
/cm 3 OnSS iCxt?*->t/H2 2 KlQtfl 1 K 

pI<DF-/<>n:iiAl, itiitBifim^itii. i± 
AS£ti 1 -0. 2 um©teHT-&.5 0 *t'J7lj|ll 

l ti^sB^tsm-ct, o , 1 v ha® £ &i>*x 

£?*->wHfflE£, WKKJ:*, aA««)WH(±l 0 
iiraJSTFT?**. &AilS©raPI(±K^(2£7SE#K< ft 
<5>©-eft/JMIi±f , y-r wu-/Uc«fc£„ L^U SAM 
Hlffl#« < ft -5 £ «s5S8&#Se < ft ij * >«K*«]S < ft 50 



ftfflW- 8 - 2 8 8 5 0 0 
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•So z <Dfflm * i?&-r 4 to ic v - x «@ £ zm&stir 

-i>o aA«Jb^y-h«ffi2 6, xkl±|;y-xii 
2 7, t^±CKUVli2 7tJgfiE1-4. y-h* 
ItliA l , Tiiil, V-x, FU^vtllcliN 
i ZMQMMLtzmz l 0 0 0tT*5#llfcMII£fr^* 

v 9&M&mtzt><Dzm^tz 0 v-znmTizj* 

VSACJ: OnS+t'J TjlJK l x l 0 'Vein 3 J^±T 
X, h'W>tililH»^i« i 0 2 m2 3 (c 

[0028] *nmmizistf&pmm(Di%mm>£o)& 
■5 c 3 o »t*>-f 3^<ci«mk± *««aa*(f o rjfM 

LfcS i 0 2 -ft>?iA-?X?i^ttx 7 f>y'L 

l. 8-3. 5«o^Rt-r*©A«»*H> (*H*fe^Jlc 
fcltSS«^®T*(±^j2. 5fS). HK. pllfflSSPii 
S i 0 2 H2 3KSM-*J:^CK(J6n*. iSSfinM 

^ts^**#9 n±7-x*gs©m«Wi-i^tt^ 

y-h«ffiG£ft4A l 3 -v9W&2 6(±pM 
it^5-rtWiAS2 5 tS i 0 2 K2 3 tiz^LX 

CiggSA*0. 01-O.Um, fiJ10~50iimtt 
[ 0 0 2 9] (HSfi^J 4)010 K4^QfefllK«*-/l/ 

-+-Mp -nft^^fliufcwisLassMesy- 

2X10 18 /ci 3 «±f*l.*IS B B B nI6 H- S i C£ 

>tIA«ail:iiJni.nlS i CS1S2 1 ©*ffi(; 
xt7*yt;l/Sfi$tfcI^ 1 0-2 0 urn. *+'J 
TjRfi 1 0 15 ~5 x 1 0 16 /cm 3 ©nMS i Cxt?* 

t m c P mi * >aA«**stt ?.nr 4. y- h «@ 

GJCH^SS i *A:H^eSS i C*ffl^«. * 6 

mtkmi tmwns i o 2 -f*>aA-7x^*ffl^iai 
&nmBHt&m&mt9 1 ^psaAJ!* cjg«-r«. 
aiiana^(±+ f y raw** 2x10 i8 /cm 3 j^±t* 

*5uii«iiLi>. V-x. KU-f >WUc(4N i * 
X^SLfc^ic 1 0 0 0tT?5»«W6a«:m^-5 

^9 lfcH»RJBOfig«qagK»UTl. 5 ffift?*"!), 

[0 0 3 0] *Hjfe«jcfc^TtpS-<*>aA«2 5 

RtfSjRfinffis<ta**»#9 1 zm.mm2 tmm<D 

mm&mZIMLtzS i 0 2 BtifflOT^x-y^V^L 

fc^^WiA^x^^aLTJBfig-r^chJct Ottf*© 
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-> ij a >S«© 1 0 7}© 1 OT©J: 9fWBfcSIH t a<»& 

[oo3i] (iwi 5)011 liffltmm^mfam? 

JtefflUJiffiS© h7>vX^ih7 Vv*X?# 1 offl 
*. *fc, ^-y^VyW^SSSSfcSWtLT, x; 

kH»cpjiatfAiwi»on+ ««*jg»s-r*iit 

[0 0 3 2] 6)012 HKfl^^NWWR^ 

MOSFET© 9 « T* $> « . 0 K /Tx-f J: 0 ft U 3$ 4 fc ti 
V3t£&o&© (U-MOS, V-MOS) JfT'U-^ 
-2fi-f*>aAfltjS*fc^t>0 (D-MOS) 20 
4. V- K-JEroBE^Epto-r-S tf- HcttftL/cp 

[0 0 3 3] <t -5 KMOSFETt±£$t* + 'J TM«Pf '< 

*t l J7fflf«^C^»^. t*£^>T> S+- 2 0 0 k 
HzOWJSSaBffA^ffi^**. HKMOSFETCi, 
gtOfflfiEff»*«jE©A:«>«»M>f *«iBi 0 K < < 30 
fF»«l\ *J±ftWJl? "C* * ©T*|g»)«^ *Vb $ 

[0 0 3 4] (HJ&CT 7)013 (iftfUi^ilW**? 

y-h/<>f jK-7=B- K l-7>yX? ( I GBT : Insu 
lated GateBipolar mode Trans istor)©^ 7"18>fi-T?& 
-5c 0l-/T>"f «t O (-^7-M0SFET© K U-f VfJlCpg^r 

muLtzmmz^-tZo i GBTt±Mosy-h©fc«> 
eft****** < > m&xj v^yytf^fc. mmi±m 

S^K#^H6ft<h*© ! ftfi£Wl--C^<l>„ — ;fc*8£ 4C 
lifilp n p n©^ U X ^«jSSP»*' i 7 -y ? LSJ8P 

mti o «^#* * ©t% ii^giffiH^ i: 
[0035] (hms04 8)014 aeummz-mfcm? 

;l>©M>*83g-?? £4. 

[0 0 3 6] /W-^ya-Wiaiwi^fflll* 
^•y7-£&£©[e]g&U:«/55cL 1 -30/<';fr-yi:ffl*ii 
>Wf 31ft, 5^*- F, t-f'JX?, GT 
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% • (US§«^© fc©#*4. SK/Tn-T * ? 
7/N-7_f.7>v^^^vo.-;HCi3l7-S.¥i»^-v7 - 

4 a |fttt3Ct7;7?^i:fifflS«:aLrM5n 
4„ ^ffiHK^flOBfttdLhSProiaUiSff^ftfcn*. - 

•1.0 

[0037] (mmm 9)015 t±K<ts*^«#«? 

& m V \ fia t P«©»S: l- J: o u *- 7 

[0 0 3 8] /<-f jK— ^JfcSliaHHi, /W*-7h7> 
yX^«fi, y-f^-K. #*fti:£ lf^ 

±icM«uT«fi5c$n^ <; ( i ) kjs • jMaaasfF*^ 

16. (ii) ^tt7*n^@|fcHtb&«£J|, (iii) *St 
SBftffifl***-^ ffi»*fl?i?r«F£§*©J£K' > *©**# 
fcif©jflJ£A<*4. ^n^*ai*u VTR, 
TV$r(±L:toi:-r-i»#«ffli4©« | tili ■ ISiSS • ^ffiH 
»ttif*JHIUA:T-far CJ-T) LSIi> 

1 f- y 7*±tc T 7- a r@» tfVv? ;HUgSSr ftS $ -ft 
_ fc7 7" a ZZ*iL45? ?Jl*SL S I AWTR^fJcji^ 

[0 0 3 9] 0lC/Tx1"J:-9lc ; &iB©S*^^ l ^-v7" 

ijo, p-njs&»ii«J6tnf«nT^*. n+ mm 

t±. n Ix f ? + V ;b@©5 1 it, LWM(Oi&iH ZiSM ^ 

[0 0 4 0] ( i ) v 3 -y h + — 7*7 > K h 7 >vX 
^ : ni/^ — ;-xF B 1(c->3-y h*-^-f*-K*» 

fcfcO (016(a)], (ii) I 2 L :Wpnph7 

jfML/s*? C0 1 6 (b)fc<tr>*0 i 9 K^r-r w<- 
vm&zmmzmmmmmi-} . (iii) w^ffl^"^ 

?->i;i^i5^wi. (01 6(c)) . UZtfb 
[0 0 4 1] (a) n+ m&S : 0 1 5T-p- X«Lh(Z 

[0 0 4 21 (b) xtn-ztiH: vvV#X (S 
i H 4 , S i C 4 ft£") , V'a^yifx (C 3 H 3 ) ^t" 

g 7 #x (h 8 ) tt tic9 o or- 1 i o or 

) ©SPlcg^K p- S«±I^Sb b b S i Cfcffih. 
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(9) ftfflW- 8 - 2 8 8 5 0 0 

15 16 

[0 0 4 3] (c) 3^ra#K:*»JUT-i:fc9* t\ £ < R±/MMmm=F®. ! %lzRA,-Z^Z> a 0 1 8 (c 

«. (i) »-J±p-niS^»llfc^-9-Cp-n«^* *Wt*nfcVTRffll#*ll»i/^f-/»©«Wc« (3f 

&HHfc4Wrr*«Ji(Hl 5, 016). (ii) S-H [ 0 0 4 6] •y^>rftft£fijfll-f 4ifc«lElHK±@ 

§§W*#gi£^T. S i OzX'mTfflZftffit&LO 1 9©J:-9l-TTL (Trans istorTransistor Logic), 

COS^gl (017), UJB^VJgroSliaiftlloTCn STTL (Shottky TTL), ECL (Emitter Coupled 

S i t£Z-?lcM-t& h UV^T-T VU-v/a >ft Logic), N T L (Non-Threshold Logic) , I 2 L(Integ 

^fnt^£#S#'h£ <i^;&ftlojiLTl , > rated Injection Logic)^*^, ^il, SFlfflt-tiTT 

6. 10 L, STTLtfffil^n, Waffl^CllECLJ&«ffl^6 

[0 0 4 4 ] (d) a aft^iS^OHBi n*. flEarffiifiHWJOlHltti: LTNTLA** 

*ME*LTWttll&ft*4a&oy!:*>or, 017 (a) C 4. :ft6»«f^ v?;UHli&£ffl^T, 1 0 0 0 - 

^■rssTWJi-eti^as^-^^is-y ^^HiciBK 1 o o o oy-h«flt©y-h7u-r ls i i±*jetm 

(b) ©s i costtifrois^A^uiinr^*. [0047] tfc, i 2 l En*t±e : Hfcsw:a<&, {©g 

[0 0 4 5] h?>yx*©ffi«»Jf«ftffl ««*T«MO Sl^l^llfa^ift^fctf., A 

0SS • S£ffi!» • *J8PliI»<cif«:j6«L., ^g^/B* [0 0 4 8] 

{6#/SE«#ft£©#JH&KfcfcttT^*. (EffltiV 20 [*1] 

TR. TV, ^-f-f*, ftlcJt, i?3>, #^7, * 





(7- Y-/m* ) 


{ns/f-h) 


CP J H 


(V) 


(til) 


TTL 


-2 O 


-10 


1 O-lOO 


4-8 


7 


STTL 


5 0-200 


1-3 


0.5-5 0 


4-8 


7 


ECL 


3 O-lOO 


0. 1-1 


0.3-30 


-3 5 


7 


NTL 


3O-10O 


O. 1—0.6 


0. 1-1 


-3 5 


7 


l 2 L 


1 2 0~500 


1-1 0 


0. 1-0. 5 


0.5-1. 5 


4 



sat 



[0 0 4 9] 01 %\,±T-!rutrWi s t7'4 V9A>W&* 
l?-«y7±fc*flt3tffcVTR©fe<I#*UlLS I ©i 
B -> X x A EUwTx-f <fc o 7 + 07/7 4 *J 9 ;HhJ& 

otu, f-r y*iHaltt* l 2 L 47jSC-e* 
3 0 fcxhffilfl> KttllE7-*-ajr|att*«J|»-e 
t-SKS*** 1 ^ VTIWMifr, TV, *-f*-r*. *y 

[0 0 5 0] (fgfifeffl 1 0 ) *3UfeW(±S<ta**«M* 
St?£ffll^ H!li!E2:l^«©«aKJ:oT»A:MOS«§l 

[0 0 5 1 ] MOSJUWatttt/WjK-^JtilEIBfcjt 
^LT{£^T*(±&£#iiyft«T'£>v, VLS I ©S*JH 

[0 0 5 2] ( i ) MO S r-7>vX?lii5A73jgfix<£> 



7^) tW„ tw^ISt^SM 

[ 0 0 5 3] (ii) MOSh7>yX?l«^|£ltt©X 

[0 0 5 4] (iii)MOS h7 VyX^fflLl^IlE 
ti-f * vfTii^f- <t 0 , iEfr <E>ftro{I 4 X- S £ JdBMrt? 

40 Rffi. h^Vv'Xi'O^-X-xi y 

(Vbb) iJt«-r-5i:9J«PttJ& , S z PS<<C^. 
[0 0 5 5] (iv) MOS h7 >y**Ci@B$MH*JS 
i:<t-jTi>5fc»i:, «ffiiJ<cT-< Vl/-i >h V#t>£ 

[0 0 5 6] (v) «I3V/?^VX, ttSKIBtilffiT? 

[ 0 0 5 7] MOSl«0^tLt^ a B B li^ffl^fc 
/OU^MOS****. <£ffl-f£ (>7VvX?tL 

50 TPMOS, NMOS. CMOS, Bi-CMOS(Bip 
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olarCMOS) ^©^sW^liE/E 
(Enhancement/Enhancement)^, E/D (Enhancement 
/Depletion) B. CMOS (Complementary MOS), 
B i -CM0S^5 o 

[0 0 5 8] £Lh©-,*>T-, 4 offlMO S — I C©fifjst 
£02 Otc, £/c, ^CD[5]if&ia$r3A^©NORtco^ 
T@2 KC/Ts1-„ ift^©^*^^!^©^!^ 

(a) PMOS, HI©MOS F7>^ 

LfrL, ft^MOS h7>vX^(cJ:0«B1^^4 
L\ Eft©fc«> l 0 V^jKD«ig*^^C 1 1 , p M 

[0 0 5 9] (b) NMOS, E/DitLTnMOS 

LTt±, E/E^<Z»*>$ffl£n. ttK^ 

•ytf. X*?* v ?B**V, ROM (Read Only Memo 
ry). EPROM (ErasableProgrammable ROM)#E/DJB 
©@ffi-e**. ;o»ti±MMOS h z>-?A*iv 
t±> +• * ^t^T^^T-gi© L £ ^ffi«E£ 

fc-e-fc ;-7'Jt >jg© h (dx-& a. Z(DtzH>MM(o¥ 

#*. LtWSWEE£-2 3 

fcfc <fc vIMKMO S tMMOS©ft^^3 9 
>Xlt, -f h v > vX ?©¥ffi^1£J±#/h£^III 

-r v>?;uL S I i;tat-$4o 
[0 0 6 0] (c) CMOS(±pMOSh7>y^?t 
nMOS r7>vX?£4MWKjg^LTlI]i&£«j&L 

iSb^u, {£U^;u^-fft©#ffiT-{>, K^*»h7 
>yx^*7«It^'), # to xtem&WJ © 018 
#*JS£ft*. CMOSt±0S&£>/ci)ror7VvX?i& 

#if*-f£#, iiSLsi, t&tc 7M«ffl 

«^T1I]!&£«J$^4^#£<&9, nMOS©TL 

fa5<hCM0s«7>^Atia, ^aaissrffl^te-a- 

CMOSti, f-V i?9)lfcmRlf7i-atrfcmz 

[0 0 6 1 ] (d) B i -CMOSt±«^ffi«ffi**«S 
<, n?JW!>Jfft8*flU£-?&«. C»/W*-7P7 
>yX?tCMOSM*^/:B i -CMO Stilt 

?«it, @»««tt)jccMosj:oiE(caatifr* 

[0 0 6 2] Kfl^iNWMi^fcffl^fcB i - CMO 
S f'W X t LTA'-f #—5 h 5 > vX ? £M0SFET£|5] 
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-7 c 'y7 , ±!CjfML/ctSiS?r@2 2 (wirTo 12 ( a ) © 

* S fc to, ?iJfflT- # a [HjgSlcMPSA^ 
4. 12 (b) ©HSitti/'W*--^ h7>-^^MI/? 
^A<SR^t>»BtsnT^*©-e, teffilslg&©$j|8tift 
nU7*i83u&<**^ftif, ^*-7h7>y 

0(c) ©fl|Jit±, /W*-7h7>yX?, MO 

**>fflNt-e*4. LfrL, f^W X#ttt±, /W>K— 9 
LSI, CM0SLSI *n-ett©fvW X^'fttc^ 

[ 0 0 6 3] fcftil^fcttS^fcffl^fcB i - CMO 
Sl«iLTAV*-7h7>yXy, PMOS, 
NMOSFET fcH-^«/7±-eBSlCfi*£*>-l*a«T?*, 
^ftltTJT-, Kl^lBlMKJfcioB i -CMOSffi^Iel 
tt*«^St?t*. *©ftSW<clHltt«:CMOS@»tJt 
KLTH2 3{wTx1". ine»0tt«:*/hJoX^*l itm 
©7°n Hz Xgli: «fc o TfifF Lfc»£-©S5II$|H1 1 
mmtOMi&Zm^Zt, £ © B i — CMOS 1p@ 
ftoaffiBttffift l±H-®«© CMOS [USSt J±^ 5 

< , ifc, msmmtf 1 p f ©*§£-eii, to 2 « 
_©^SJ§ttfii*fi z. <dx 7 2« * y l 

S 1 lcafflUT]Kfi{ttH*Ci:A«-e**. 

[0 0 6 4] (H*fe#i] 1 1 ) *HifeW±> =e 'J l^mi^t 
|l|^©iSaic «t ^ Tt#fc0ij * ^-r © T**> 4 o 

[0 0 6 5] H«[US&ti»«ffi«5rA^<-rac<!;(-J: 
0 vXxA©«tE[S]±JDj;t//J^b^0n-i. o -e©/c 
to, £> b^iiSlro 1 c*»*aeOft«fb©*iaio** 

X\ &b*ffl&im<ti<tl&<D#*=£V t-?4 9a7n 
-tvVX&Z. pf^U (MOS^t57?RAM> »S 
LTD RAM) 6 4Mf-y h©RAM©SLS I 
-f&U&m±$i2m®X'ibZ>„ ^^^yat'vtill 
(S^^iJ-^T-A^^b^ ft 3 2lf7h7^nr^ 
a-?»Mh7>yX?tlifi4 OSiffcl.. ;/ ^ 
'J L S I t LTl±SiS}§|fiI©/ W t 
fglSjWMOS^ytf&a. 

[0 0 6 6] ^V^T^XffflMOS^'J (Rand 
om Access Memory, BSLTRAM) (Cl±, y-f 7" 5 -v ? 
(DRAM) tX?f.f -y ^Jg (SRAM) £tf& 

gRAMoRmw*** v^/ms&mimz 4^ 

t„l(a) (IDRAM^t'J-ir^T-SO, ^^U-fe^ 
W©+ +• y<-> ^ Kflm«?5**^.4^iC©-lr;U-eifc4. 

* ^m-v u -?m%Lzmi tztb\z.mmmmm\h* 

Jg^t'J t#*n*. DRAMIi, *=e'J-»r/U£#tJ£t 
-5.^(4 1 fi©M0SFETt 1 ffl©+ l»^ v ^© 2 ffl©*tt 
©T-iSMSWfclcilLTfcO, fiffi^ ■ fi?Sa*^T*S. 
4. -73, SRAMtl, 11112 (b) IwivtJ: O I^Mig 
^L/c7 U •y7 , 7D.y7^©^ ; e'JtiH; < ): vi^tl 



(11) 

19 

xfco. u 7Vy^^mm<T^X'm^t<, tarn 

mmm<, m-v-ovcom&^mm^tzm^mmm. 

[0067] ;nt>ffl^'j <D±Mmummi)i\jj®m 
icj;^toT-$)^ 0 dram© i +'#t*.y r t^-i 

-f >M$£SttTIffi[SLL£H<l>LDD (Lightly Dop 10 
ed Drain) «ii#S> 3 0 ifc, «£«E(±*rSI5WKli 5 

v f- .y y^i r« l- rata b7>is*9 xmm z 
ntz®&ffiftz{mi±x-mrt£-e%mmt-tz> 0 i^t. 

[ 0 0 6 8] H2 5ttMtSI^i#I?^S^/-c2 5 
6 k t'^y h©DRAM©¥I+t^'y?i©DRAM> 

* U -tr „ 1 M t* .y h Ji*±©i«||g| D RAM T*© £ft 

b<d* * 'j ^iwrn^wmmz^t* -tint, 

2^>©n + ( >*iJ:tfV-;0 ty-ht* 20 
?"tt4nM0S t-7>vX?i, 

* t £*SB * 'J ©«tt if ©W"C¥ffiW £jft J$ $ ft _ 

*.";:©*+>< 5/ *tt, «dJUt#***< titzh, 
—£*&9l±u:*£ <-*-<&. V7hx7-i(i, /N-- y y- 
5a»t'J £fc Alff -& <r t IZ <fc ^ T-B#W 

* + / < -> ? -c-i&g & s*fi znxotir&t mwmwttf 30 

r% 4(ttt«Ji!i«rflffl1-4i tT*/JxM«T-A#*^HS 

^6©#j£#«ji©;>< t U -fe;l/T?&£. h b 

ffi*) *-r^'->?(±. «<ta3RaMKl-«K^-?»<»«:ai 

< -f ft{f ^ y 7llfflffll*fc 0 ©§Mffi£lfSgiW 

kiS]±t-#s 0 *9v9¥ (mm) ?f± 

«iiSli¥ffi^©»£(cJt^fi&T-i&.?>#. ^^e'J-b^ffi 

[0 0 6 9 ] El 2 6H£fdl*¥#(**F*ffl^fcv>r 

n^Afc^+iROMt^i&fcSIJfiHl*. Adi^Hl 

PL A (Programmable Logic Array) □ v -y 7 , 
ROM/RAMft£©*=E'J(;:#ttt>*i, mWlJEL^m 



WH¥ 8 - 2 8 8 5 0 0 

20 

a^SC©X*3^?)SSttffi{t*0'), 3 2 f.y KZ)VO 

D7'Dt7*ti, 3 ~ 8 M I PS(Millionlnstructions 
Per Second) *SWi*nBLt©Ste*W1" -5. 
[0 0 7 0] *HSfe«»|tJ3^Tt % StSfflv'^vlS 

[007 1 ] (Hisw 1 2 ) jfeaut *<ifii±-r * t , 

iOf/^XiilftiLS I flfflS©EliS*L S I ©fig 

3i*ta-tt-&<tt*. z<Dtz^ nfflmfr* zm&L±.\m 

3 It fli LfcEftSM 0 S f 

/u zommz, m 2 7 izm-t. mz>£ 0 tt 2 foomw. 

Zl±*)'£te-£tzmxk&fii-% < , 

[0072] xmmmizts^xb. ffi&tmmommc 

[0 0 7 3] 

tJ^TiSltE«7"b— f-Sp-nii^f#^n, * 

m 1 ] u-+- ip - n&^fBfr/ 

[0 2] !g*«iai^lBl0^tK«t4'f^->aAvx^JB 

[H3] ffi«&a«p|HIi:S«(BI(c:*f-r*ftfit©M««: 

[0 4] S i CfcJ:t>'S i 0 2 ^©A l ©W^S©iP 

[05] S i 0 2 SrJiLS i C^A 1 ^^vriALfc 

[0 6] fil*|p|«RSSLKJ:4^ij|}gp©iffi*?g«©«!S 
0. 

[0 7] ff«»FBU7-b-t- ^©WE<h©M 
[0 8] va-y h*-^V^-K©^?Kffi0„ 

[0 9 ] mmmmm v^y^x? ^m^mmm* 

[01 0] MOS h7>vx^©a^ffffi0o 
[011] ;W*-7A-r)-l-7>yX?©|fH 
0, 

[0 12] 'W-MOSFET©Kffi0„ 
[0 13] I GBT©Sfffi0 o 
[0 1 4] >'W- ; evaL-;KDif®0 <> 
[01 5] 'W#-7*«@HW>BfiB0. 



THIS 



21 

[016] t-7>iJ?.t>(DWiWmRlf¥-W®o 

[017] gBSE^lS^OBrjfiH. 

[0 1 8] VTR{i-S§M&vXxA@ 0 

[0 19] fwy^^HBH. 

[02 0] MOS- I Cm®®* 

[02 1] MOS- I C<D®&mo 

[0 2 2] Bi-CMOSf/^X©ffiia 

[02 3] Bi-CMOStCMOS02A^NAN@ 

&0o 

[0 2 4] *=E'J-fe;l/[5l8&@. 

[02 5] DRAM> ; e';-b;K75Sff®0 o 

[01] 



(12) ffl¥8 - 2 8 8 5 0 0 
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[02 6] v-f ^n7*D-t?.y-9-«/5gH 0 
[0 2 7] HiWEMOSf/W^BrBB. 

1 1 ■•— ^©»«M*W-r*R{ba3g*S?(t, 1 2 -flS 
£©»*M**-r*ft{b3iS¥ilW*, 2 1 -nSS i c 
StfU 2 2-nfflS i Cxt^yt/H, 2 3-S i 

0 2 H, 2 4-l/yXM, 2 5""f*>aA« (p 
M) , 2 6-Alt-;7?fg > 2 7-N i*-5-y 
I'm, 8 l-Au^g-yht-WI, 9 1-MSn 

io Mft<tasi*#ft, i o i-y-htfe 



[0 2] [0 6] 




(14) 




(16) 

[0 16] 



m ?6 




(a> -> 3 ^*-^7 5:✓:7'^• 



E Vcc B C, C 2 




I I pfcfBS ZZZ3 nlE»a M n + SSBt2 
E:x«,$r C:uU->* Vcc : ■ iBSrT 



ft&W 8-288500 
[0 17] 



a 17 




(b) SIC06Ciin»n(-?i»« 



[0 2 0] 
EJ 20 





nit 




PMOS. E/ES 






NMOS. E/OR 




nSS 




<cl CMOS 


■i 





id) a i -cmos 



(17) 



ttlW 8 - 2 8 8 5 0 0 



m 1 8] 

m 18 




BLANK ^ 



(19) 



ftmW- 8 - 2 8 8 5 0 0 



m 26 



ROM 



P L A 



7o > h^ — V<DWi% 
(51) Int. CI. 6 



27/06 




H 0 1 L 27/08 


1 0 1 V 


21/8224 


9276-4M 


27/10 


6 0 1 


27/082 




29/46 


F 


27/108 




29/48 


F 


21/8242 






Z 


29/43 




29/72 




29/872 




29/74 


G 


21/331 




29/78 


3 0 1 B 


29/73 




29/91 


D 


29/74 








29/78 








29/861 









(72)fgB/fir #± #n 



rmt BLANK (uspto) 



